During its development, the multicellular green alga Volvox undergoes inversion, in which spherical embryos turn their multicellular sheet completely inside out. A mutant analysis has revealed that a novel kinesin motor protein is essential for completing this process. One of the mutant alleles identified, InvA, was cloned and found to encode a novel type of kinesin that is expressed only in the embryo during late cleavage and inversion. Expression of HA-tagged InvA in Volvox showed that the protein is exclusively localized at the cytoplasmic bridges, regardless of whether the bridge is at the fat or slender portion of the cell. In the InvA mutant, the cells never move relative to one another and the cytoplasmic bridges remain at the fat portion of the cell ( Figure 1C ). As flask cell formation is not blocked, the first stages of inversion where the cellular sheet starts to bend back still occurs. But without the movement of flask cells relative to the cytoplasmic bridges, the cellular sheet is unable to propagate a sharp turn (Figure 2A,B) .
This shape change by cells of the phialopore is sufficient to initiate bending of the epithelial sheet. In order for the cellular sheet to create a sharp arc and propagate the turn into a full inversion, the tip of each flask cell must be brought close to the tips of adjacent flask cells ( Figure 1B ). This is achieved by the inward movement of flask cells with respect to the sphere. Because each cell moves perpendicularly to the plane of the epithelium while the cytoplasmic bridges remain stationary relative to the cellular sheet, this causes a relative displacement of the cell such that the cytoplasmic bridges are now found at the slender end of the flask cells, and forces a sharp bend in the epithelium [7] .
How exactly does this displacement come about? One of the advantages of studying Volvox is that it is a genetically tractable model organism. Nishii et al. Nevertheless, the implication of a novel kinesin family member in epithelial bending should be of interest to embryologists studying epithelial morphogenesis, and might suggest that those researchers take a closer look at the potential for microtubule-driven cytoskeletal activities to play a role in those processes.
